Introduction
• Project Period: 10/1/2013 ---9/30/2015
• Project Manager: Steven Markovich
• Project Objectives: (1) . Perform molecular dynamics (MD)/Monte Carlo (MC) and interface energy HPC simulation on the HEA models to screen out the potential high temperature and high pressure oxidation resistant and low temperature ductile ODS HEA candidates.
1. The high temperature high entropy alloys (HEAs), such as NbMoTaW and TaNbHfZrTi, show considerable promise to have higher operating temperature, good mechanical properties at high temperature, major improvement in high temperature oxidation resistance and structure stability.
2. The recent development of molybdenum (Mo) alloys, with nano-scale powders of transition metal oxides (La 2 O 3 ) that sparsely dispersed in the Mo matrix named oxide dispersion strengthened (ODS) alloy, giving over 800 MPa yield strength and ~40% room temperature tensile elongation, is based on the idea that impurities within the crystal can act as pinning centers for dislocations.
Methods We Used 2. We had performed synchrotron XRD compress and decompress experiment on the AlxFeCoCrNi and NbHfZrMoTaTi.
3. We started the computational material design training.
Simulation Results: AlFeCoCrNi
The optimized AlFeCoCrNi crystal structure with 20 Al, Fe, Co, Cr, Ni atoms each in the unit cell.
We have been using VASP codes (MedeA package) to efficiently optimize and predict possible stable HEA structures. In our VASP simulation, we performed the ab initio density functional theory (DFT) based electronic structure simulations and optimized the AlFeCoCrNi crystal structure. The local density approximation (LDA) was used with 400 eV plane wave energy cutoff. The energy convergence was set to be less than 0.01 meV while the force convergence was set at less than 0.2 meV/Å.
